tissues has been thought to be the respiratory burst activity of leukocytes. Release of reactive oxygen species from leukocytes is important for killing microbes but can also cause tissue damage at high concentrations and contribute to the development of chronic inflammation [2] . In addition to its potential damaging role, however, H 2 O 2 has long been identified as a physiological signaling molecule. For example, in plant systems H 2 O 2 release is one of the earliest responses to infection and it helps to activate host immune responses against pathogens, and contribute to plant morphogenesis and cell wall lignification [5, 6] . Animal cells also use H 2 O 2 as a second messenger to regulate transcription, proliferation or enzyme activity [7] . Exogenous addition of H 2 O 2 activates leukocytes but the physiological effect of H 2 O 2 on leukocyte function remains elusive [8, 9] .
In the new work, Niethammer and colleagues [1] elegantly visualize epithelial oxidative burst by performing live imaging of H 2 O 2 dynamics in zebrafish, an emerging vertebrate model system for the study of immune responses [10] . Neutrophils and macrophages are recruited to injured tissue of zebrafish embryos within 1 hour after wounding [11] . The authors report the surprising finding that the epidermal oxidative burst occurs before the arrival of the first leukocytes, the cells that were thought to be the main source of woundassociated H 2 [11, 14] . Considering the critical impact of H 2 O 2 on cytoskeletal components, such as cofilin [15] or actin itself [16] , it will be interesting to explore the effects of H 2 O 2 on the leukocyte cytoskeleton at the margin of wounds.
The [9, 17] , H 2 O 2 might be more important as a factor to activate and recruit leukocytes rather than as a device to kill bacteria.
A challenge for future investigation will be to determine the contribution of Duox and H 2 O 2 gradients to wound healing in mammalian tissues. The zebrafish innate immune system bears many similarities to that of mammals [10] , and, therefore, the findings are likely to be relevant to human wound responses. Interestingly, Duox is highly expressed in the internal organs of mammals, including the thyroid, lung, intestine and pancreas [7] . One could speculate that the leukocyte recruitment mediated by the epithelial oxidative burst might be involved in inflammatory diseases, such as thyroiditis, inflammatory bowel Genome Dynamics: Transposition and the Single Cell Ciliate development requires assembly of functional genes from segments separated by intervening sequences now shown to have properties of transposons. This may be a relic of a time when transposition drove genome evolution, leading to the differentiation of the germline micronucleus and somatic macronucleus.
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It has been clear for some time that transposable elements are major players in the evolution of both genes and genomes. Much of the DNA of most genomes comprises transposable elements. Some genes have incorporated transposable element sequences into their coding or regulatory regions, and others have evolved after being duplicated by recombination between non-allelic copies of transposable elements [1] . There are even instances in which transposition or transposition-related events play an important role in the life cycle of particular species.
Nowhere is this more striking than in ciliates.
Ciliates are complex single celled organisms having two genetically distinct types of nucleus in each cell: a micronucleus which contains the complete genome of the species, but which appears to be genetically silent although perhaps not transcriptionally inert [2] ; and a macronucleus in which genes are expressed. Each cell has one or more of each type of nucleus depending on the species [2] . The micronucleus is diploid and undergoes meiosis during mating to form haploid nuclei that are exchanged by mating cells. These fuse with a second haploid nucleus in the recipient to form the diploid zygotic nucleus (Figure 1 ). The micronucleus is thus akin to the germline with the macronucleus being the soma.
The parental macronucleus in each daughter cell breaks down after mating to be replaced by a new macronucleus derived from the micronucleus. This is a remarkable process which involves DNA amplification, elimination of most of the micronuclear genome, and rearrangement of remaining sequences to form functional genes. These events have been seen in all ciliates that have been studied so far, but are most extreme in species of the class Hypotrichea, such as Oxytricha trifallax and Euplotes crassus, where 95% of the micronuclear DNA is lost and the macronuclear genome comprises thousands of polytenized nano-chromosomes containing a single gene and amplified about 1000-fold [2] .
The DNA that is removed in this process is not just that which lies between the genes in micronuclear chromosomes: the genes themselves are fragmented by DNA insertions that
